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CLAIMS 



(57) [Claim(s)] 

[Claim 1] Two pairs of thrust control nozzles for advancing-si de-by-side biaxial which make 
the direction of Y which intersects perpendicularly with a device, and a Z direction generate 
a thrust independently in the center-of-gravi ty position of an airframe, respectively are 
prepared. While preparing in parallel two pairs of thrust control nozzles for posture change 
rotation biaxial which generate a thrust in collaboration with a roll and the direction of a 
pitch in the position distant from the center of gravity of an airframe on both sides of a 
device In advancing side by side and attitude control equipment which prepares one pair of 
thrust control nozzles for posture change rotation 1 shafts which it intersects [ control 
nozzles ] perpendicularly with this and generate a thrust independently in the direction of a 
yaw, and changes Five control units which open and close the five aforementioned pairs of 
thrust control nozzles alternately, respectively are incorporated in housing near the center 
of gravity of an airframe. The source of gas prepared in the airframe out of housing through 
the gas way, respectively is put in a row to the five aforementioned pairs of thrust control 
nozzles, and it grows into them, each thrust control nozzle It constitutes from one pair of 
nozzle plugs allotted to one pair of the nozzle skirt boards formed in housing external 
surface at one, respectively and centers. One pair of nozzle throats of each aforementioned 
thrust control nozzle are constituted from an inside of one pair of nozzle skirt boards, and 
external surface of one pair of nozzle plugs. The one aforementioned pair of nozzle plugs are 
advancing side by side and attitude control equipment characterized by combining with the ends 
of one shaft supported possible [ sliding in housing ]. [Claim 2] In advancing side by side 
and attitude control equipment according to claim 1, five control units which open and close 
five pairs of thrust control nozzles alternately, respectively The actuator with which a 
nozzle plug is coordinated with the shaft combined with ends by the coordinated mechanism, 
slides this shaft on right and left, and carries out adjustable [ of the area of each nozzle 
throat ] continuously and in differential, respectively, Advancing side by side and attitude 
control equipment characterized by consisting of the position transducer which detects the 
position of a nozzle plug and controls the operation of an actuator. 

[Claim 3] They are advancing side by side and attitude control equipment characterized by 
consisting of the link where the other end was combined in the middle of a shaft possible 
[ rotation ] in preparation for an. end in the gearing which prepared the coordinated mechanism 
of an actuator over a shaft in the output shaft of an actuator in advancing side by side and 
attitude control equipment according to claim 2, and the sector gear which meshes to this, and 
the middle was supported pivotably by housing. 
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DETAILED DESCRIPTION 



[Detailed Description .of the Invention] 
[0001] 

[The technical field to which invention belongs] this .invention relates to advancing side by 
side and attitude control equipment which performs thrust vector control of an airframe. 
[0002] 

[Description of the Prior Art] Conventionally, as a control unit of the airframe in the thin 
high altitude of air, without using an aerodynamic force, an elevated temperature and high- 
pressure gas are made to blow off, and the equipment which controls five shafts of an airframe 
is known. After discharge of an airframe, five five axis controls of an airframe are changing 
the posture of a roll, a pitch, and the direction of a yaw while changing Y of an airframe, 
and the position of a Z direction. In the direction which intersected perpendicularly with the 
device of an airframe 1 shown in drawi ng 9 , namely, in the position of the. center of gravity 
G Y shown in a of drawing 10 , and b, and the advancing-si de-by-side biaxial which generate a 
thrust in the direction of Z, It is controlling by spouting gas from five pairs of nozzles 2, 
3, 4, 5, and 6 which show the driving force of five shafts with rotation 3 shaft which 
generates a thrust in the roll shown in c, d, and e of drawing 10 in the position distant from 
the center of gravity G, a pitch, and the direction of a yaw to drawing 9 . The mechanism of ' 
these five five axis controls is performed by stopping a gas stream with one nozzle plug, or 
opening it wide in the upstream of the throat of each nozzle. Therefore, to one nozzle, one 
actuator is required and needs the excessive force for blockading a nozzle on structure. This 
.[ the control unit's ] was large to the sake, became heavy, and is complicated the top. 
Furthermore, it is difficult for the above-mentioned control unit to make it change in 
differential in changing the throat area of a nozzle continuously in operation of a nozzle 
plug, and it is difficult the control unit to change driving force continuously and in 
differential. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, this invention is made to perform advancing- 
side-by-side biaxial control of rotation 3 shaft of posture change of an airframe, and 
repositioning by five pairs of thrust control nozzles which enabled it to open and close 
alternately two nozzles which opposite-** with one actuator, respectively. Smoothness of an 
operation and simplification of structure are attained, and while attaining small lightweight- 
ization, it is going to offer advancing side by side and attitude control equipment to which 
it was made to change driving force continuously and in differential. 
[0004] 

[Means for Solving the Problem] Advancing side by side and attitude control equipment of this 
invention for solving the above-mentioned technical problem Two pairs of thrust control 
nozzles for advancing-si de-by-side biaxial which make the direction of Y which intersects 
perpendicularly with a device, and a Z direction generate a thrust independently in the 
ceriter-of-gravi ty position of an airframe, respectively are prepared. While preparing in 
parallel two pairs of thrust control nozzles for posture change rotation biaxial which 
generate a thrust in collaboration with a roll and the direction of a pitch in the position 
distant from the center of gravity of an airframe on both sides' of a device In advancing side 
by side and the figure control unit which prepares one pair of thrust control nozzles for 
posture change rotation 1 shafts which it intersects [ control nozzles ] perpendicularly with 
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this and generate a thrust independently in the direction of a yaw, and changes Five control 
units which open and close the five aforementioned pairs of thrust control nozzles 
alternately, respectively are incorporated in housing near the center of gravity of an 
airframe. The source of gas prepared in the airframe out of housing through the gas way, 
respectively is put in a row to the five aforement ioned pairs of thrust control nozzles, and 
it grows into them., each thrust control nozzle It constitutes from one pair of nozzle plugs 
allotted to one pair of the nozzle skirt boards formed in housing external surface at one, 
respectively and centers. One pair of nozzle throats of each aforementioned thrust control 
nozzle are constituted from one pair of nozzle skirt-board insides, and one pair of nozzle 
plug external surface, and it is characterized by combining the one aforementioned pair of 
nozzle plugs with the ends of one shaft supported possible [ sliding in housing ]. [0005] In 
advancing side by side and attitude control equipment of the above-mentioned this invention, 
five control units which open and close five pairs of thrust control nozzles alternately, 
respectively The actuator with which a nozzle plug is coordinated with the shaft combined with 
ends by the coordinated mechanism, slides this shaft on right and left, and carries out 
adjustable [ of the area of each nozzle throat ] continuously and in differential, 
respectively, It is desirable that it is what consists of the position transducer which 
detects the position of a nozzle plug and controls the operation of an actuator, and the servo 
motor of an actuator is desirable. As for the coordinated mechanism of an actuator over the 
aforementioned shaft, what consists of the link where the other end was combined in the middle 
of a shaft possible [ rotation ] in preparation for an end in the gearing which prepared in 
the output shaft of an actuator, and the sector gear which meshes to this, and the middle was 
supported pivotably by housing is desirable. As for the configuration of a nozzle skirt board 
and a nozzle plug, it is desirable among the aforementioned nozzle throats to be made by the 
configuration applicable to a divergent nozzle and plug-nozzle both. 
[0006] [Embodiments of the Invention] If drawing explains the operation gestalt of the 
advancing side by side and attitude control equipment of this invention, in the center-of- 
gravity G position of an airframe 1 shown in drawing 1 Two pairs of thrust control nozzles 10 
and 11 for advancing-si de-by-side biaxial which make the direction of Y which intersects 
perpendicularly with a device, and a Z direction generate a thrust independently, respectively 
are formed. Three pairs of thrust control nozzles 12, 13, and 14 for posture change rotation 3 
shafts which generate a thrust are formed in the roll direction p, the direction q of a pitch, 
and the direction r of a yaw in the position distant from the center of gravity G. Two pairs 
of thrust control nozzles 12 and 13 for posture change rotation biaxial which generate a 
thrust in collaboration with a roll and the direction of a pitch among these three pairs of 
thrust control nozzles 12, 13, and 14 are formed in parallel on both sides of a device, and 
the two aforementioned pairs of thrust control nozzles 12 and 13 and one pair of thrust 
control nozzles 14 for posture change rotation 1 shafts which generate a thrust independently 
cross at right angles, and are prepared in the direction of a yaw. As shown in drawing 2 , a 
nozzle is alternately opened [ the five aforementioned pairs of thrust control nozzles 10, 11, 
12, 13, and 14 are incorporated in the housing 15 near the center of gravity G of an airframe 
1, and ], respectively and closed by five control units 16. Moreover, in five pairs of thrust 
control nozzles 10, 11, 12, 13, and 14, the gas way 17 stands in a row, respectively, and the 
gas way 17 stands in a row in the source 18 of gas prepared in the airframe 1 out of housing 
15. Furthermore, five pairs of thrust control nozzles 10, 11, 12, 13, and 14 consist of a 
nozzle skirt board 19 formed in the superficies of housing 15 at one, respectively, a nozzle 
plug 20 allotted to 19' and its center, and 20' , as shown in drawing 3 and drawing 4 , and the 
nozzle throat 21 and 21' consist of an inside of the nozzle skirt board 19 and 19', and 
superficies of the nozzle plug 20 and 20'. The nozzle plug 20 of each thrust control nozzles 
10, 11, 12, 13, and 14 and 20' are combined with the ends of one shaft 22 supported 
respectively possible. [ sliding in housing 15 ]. [0007] Five control-units 16 which open and 
close five pairs of above-mentioned thrust control nozzles 10, 11, 12, 13, and 14 alternately, 
respectively It is coordinated with the shaft 22 by which the. nozzle plug 20 and 20' were 
combined with ends as shown in drawing 5 , respectively. The actuator 23 which this shaft 22 
is slid on right and left, and carries out adjustable [ of the area of each nozzle throat. 21 
and 21' ] continuously and in differential, Consisting of the nozzle plug 20 and the position 
transducer 24 which detects the position of 20' and controls the operation of an actuator 23, 
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in this example, an actuator 23 is a servo motor. 

[0008] The coordinated mechanism of a servo motor 23 over the aforementioned shaft 22 consists 
of the link 27 where the other end was combined in the middle of a shaft 22 possible 
[ rotation ] in preparation for an end in the gearing 25 which prepared in the output shaft of 
a servo motor 23, and the sector gear 26 which meshes to this, and the middle was supported 
pivotably by housing 15. The aforementioned nozzle plug 20 and the position transducer 24 
which detects the position of 20' are coordinated with the sector gear 26 of the end of a link 
27. [0009] Very the control system of the five above-mentioned pairs of thrust control nozzles 
10, 11, 12, 13, and 14 Do so that each servo motor 23 drives by the control circuit 28 which 
operates by the command signal, respectively as shown in drawing 6 . The position of the 
nozzle plug 20 shown in drawing 5 of five pairs of thrust control nozzles 10, 11, 12, 13, and 
14 which move by the drive of each servo motor 23, and 20' Each position transducer 2*4 has and 
detects in the amount of tilting of the link 27 shown in drawing 5 , and it is made as 
[ send / the detecting signal / to a control circuit 28 ]. 

[0010] Next, the thrust vector control of the advancing-si de-by-side biaxial of the airframe 1 
by advancing side by side and attitude control equipment of the operation gestalt constituted 
as mentioned above and posture change rotation 3 shaft is explained. First, after discharge of 
the airframe 1 shown in drawing 1 , if the advancing-si de-by-side biaxial directional control 
which changes the position of this airframe 1 is explained, the gas of the constant pressure 
supplied from the source 18 of gas can blow off from two pairs of thrust control nozzles 10 
and 11 for advancing-si de-by-side biaxial through the gas way 17, respectively, is closed, and 
is maintaining the neutral state, respectively. Drive the servo motor 23 shown in drawing 5 
which controls the thrust control nozzle 10 in order to change the position of an airframe 1 
in the direction of Y which intersects perpendicularly' wi th a device in such a state, rotate 
the sector gear^ 26 which meshes with the gearing 25 on the output shaft, one pair of nozzle 
plugs 20 and 20' are made to move, one side is opened for one pair of thrust control nozzles 
10 shown in drawing 1 , and another side is closed. As a result of gas's spouting only from 
one side of the thrust control nozzle 10 in this way, the force which is going to move an 
airframe 1 horizontally works and repositioning to the direction of Y of an airframe 1 is 
made. Drive the servo motor 23 shown in drawing 5 which controls the thrust control nozzle 11 
in order to change the position of an airframe 1 into the Z direction which intersects 
perpendicularly with a device, rotate the sector gear 26 which meshes with the gearing 25 on 
the output shaft, one pair of nozzle plugs 20 and 20' are made to move, one side of one pair 

of thrust control nozzles 11 shown in drawing 1 is opened, and another side is closed. As a 

result of gas' s spouting only from one side of the thrust control nozzle 11 in this way, the 
force which is going to move an airframe 1 in the vertical direction works, and repositioning 
to the Z direction of an airframe 1 is made. 

[0011] Next, after discharge of an airframe 1, if the rotation 3 shaft-orientation control 
which changes the posture of this airframe 1 is explained, the gas of the constant pressure 
supplied from the source 18 of gas can blow off from three pairs of thrust control nozzles 12, 
13, and 14 for posture change rotation 3 shafts through a gas passageway 17, respectively, is 
closed, and is maintaining the neutral state, respectively. In such a state, in order to 
change the posture of an airframe 1 in the roll direction Both the servo motors 23 and 23 that 
control two pairs of thrust control nozzles 12 and 13 for posture change rotation biaxial are 
driven. Rotate mutually the sector gears 26 and 26 which mesh with the gearings 25 and 25 on 
the output shaft at opposite direction, nozzle plug [ two pairs of ] 20, 20\ 20, and 20' is 
made to move mutually at opposite direction, one side and another side of two pairs of thrust 
control nozzles 12 and 13 which are shown in dr a wing 1 are opened, and another side and one 
side are closed. As a result of gas's spouting in this way from one side of the thrust control 
nozzle 12, and another side of the thrust control nozzle 13, the force in which it rotates an 
airframe 1 to a hoop direction works, and posture change in the roll direction of an airframe 
1 is made. In-order to change the posture of an airframe 1 in the direction of a pitch Both 
the servo motors 23 and 23 that control two pairs of thrust control nozzles 12 and 13 for 
posture change rotation biaxial are driven. Rotate the sector gears 26 and 26 which mesh with 
the gearings 25 and 25 on the output shaft in the same direction, nozzle plug 20, 20', 20, and 
20' is made to move in the same direction, one side of two pairs of thrust control nozzles 12 
and 13 shown in drawing 1 is opened, and another side is closed. As a result of gas's spouting 
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only from one side of the thrust control nozzles 12 and 13 in this way, an airframe 1 carries 
out swing rotation in the vertical direction, and posture change in the direction of a pitch 
of an airframe 1 is made. In order to change the posture of an airframe 1 in the direction of 
a yaw, drive the servo motor 23 which controls one pair of thrust control nozzles 14 for 
posture change rotation 1 shafts, rotate the sector gear 26 which meshes with the gearing 25 
on the output shaft, the nozzle plug 20 and 20' are made to move, one side of one pair of 
thrust control nozzles 14 shown in drawing 1 is opened, and another side is closed. As a 
result of gas's spouting only from one side of the thrust control nozzle 14 in this way, an 
airframe 1 carries out swing rotation horizontally, and. posture change in the direction of a 
yaw of an airframe 1 is made. 

[0012] Although the above-mentioned operation gestalt is the case where the thrust of a thrust 
control nozzle with the Suehiro configuration is changed in differential, drive control of the 
servo motor 23 may be carried out continuously, and the thrust of a thrust control nozzle may 
be changed continuously. As shown in drawing 7 with a natural thing, you may use a plug nozzle 
20, the nozzle skirt board 19 with the conf igurat ion of 20', and the thrust control nozzle 
that has 19'. 

[0013] In a of drawing 8 , one pair of thrust control nozzles for advancing side by side which 
generate the thrust of Y shaft orientations are set to NzY, one pair of thrust control nozzles 
for advancing side by side which generate the thrust of Z shaft orientations are set to NzZ, 
two pairs of thrust control nozzles for a roll and the posture change rotation which generates 
a thrust in the direction of a pitch are set to Nzpql and Nzpq2, and NzY and the installation 
interval of Nzpql and Nzpq2 are set to Lx. Moreover, the installation interval of Nzpql and 
Nzpq2 is set to Lz. Furthermore, one pair of thrust control nozzles for posture change 
rotation which generate a thrust in the direction of a yaw are set to Nzr, and the 
installation interval of NzZ and Nzr is set to Lx. 

the result — thrust [ of Y shaft orientations ]: — F — thrust [ of Fy=NzYZ shaft 
orientations ]: — F — torque [of Fz=NzZX shaft orientations ]: — T — torque [ of Tp= x 
(1/2) [Nzpql-Nzpq2] xLzY shaft orientations ]: — T — torque [ of Tq=NzrxLxZ shaft 
orientations ]: — T is set to rq= x(l/2) [Nzpql+Nzpq2] xLz 

The control-system block diagram of 5 shaft kinematic control of an airframe control section 
is shown in b of draw ing 8 . To understand by b of this drawing 8 , the thrust of Y shaft 
orientations and the thrust of Z shaft orientations are controlled independently, and the 
torque of Y shaft orientations is also further controlled independently. This forms two pairs 
of thrust control nozzles NzY and NzZ for advancing-si de-by-side biaxial which make the 
direction of Y which intersects perpendicularly with the device of an airframe 1, and a Z 
direction generate a thrust in the position of the center of gravity G of an airframe 1. One 
pair of thrust control nozzles Nzr for posture change rotation 1 shafts which generate a 
thrust in two pairs of thrust control nozzles Nzpql and Nzpq2 and the direction of a yaw for 
posture change rotation biaxial which generate a thrust in a roll and the direction of a pitch 
are formed in the position distant from the center of gravity G of an airframe 1. It is 
exactly because the point of application of movement of an airframe 1 was prepared in the 2nd 
page. 

[0014] [Effect of the Invention] So that it may understand by the above explanation advancing 
side by side and attitude control equipment of this invention The thrust control nozzle which 
enabled it to open and close alternately two nozzles which opposite-** with one actuator By 
preparing two pairs so that the direction of Y and Z direction which intersect perpendicularly 
with a device in the center-of-gravity posi tion of an airframe may be made to generate a 
thrust/respectively, and spouting gas separately from two pairs of these thrust control 
nozzles Advancing-si de-by-side biaxial repositioning of an airframe can be performed easily, 
further the aforementioned thrust control nozzle One pair is prepared, two pairs are prepared 
so that a thrust may be generated in collaboration with a roll and the direction of a pitch in 
parallel on both sides of a device in the position distant from the center of gravity of an 
airframe — so that it may intersect perpendicularly with this both and a thrust may be 
generated in the direction of a yaw By spouting gas from these three pairs of thrust control 
nozzles, posture change of rotation 3 shaft can be performed easily. Therefore, advancing side 
by side and attitude control of an airframe are easy, and an operation also becomes smooth. 
Moreover, since two nozzles which opposite-** in five pairs of thrust control nozzles of 
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advancing-si de-by-side biaxial and rotation 3 shaft, respectively were connected mutually and 
gas reaction force has balanced, the output of an actuator becomes small, structure is also 
simplified and small 1 ightweight-izat ion of the advancing side by side and attitude control 
equipment in an airframe can be attained. Furthermore, according to advancing side by side and 
attitude control equipment of this invention, the driving force of an airframe can be changed 
continuously and in differential. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective diagram of the airframe equipped with advancing side 
by side and attitude control equipment of this invention. 

[Drawin g 2] It is the vertical section side elevation of the advancing side by side and 
attitude control equipment of this invention. 

[Drawing 3] It is the A-A line cross-section view view of drawing 2 . 
[Drawing 4] It is the B-B line cross-section view view of drawing 2 . 

[Drawing 5] It is drawing showing the control unit of five pairs of thrust control nozzles in 
advancing side by side and attitude control equipment of this invention. 
[Drawing 6] It is drawing showing the control system of five pairs of thrust control nozzles. 
[Drawing 7] It is the cross section showing a thrust control nozzle with the configuration of 
a plug nozzle. 

[Drawing 8] The perspective diagram in which a shows the arrangement relation between two 
pairs of thrust control nozzles for the advancing-si de-by-side biaxial of advancing side by 
side and attitude control equipment and three pairs of thrust control nozzles for posture 
change rotation 3 shafts, and b are the control-system block diagrams of five pairs of thrust 
control nozzles of a view. 

[Drawing 9] It is drawing explaining the concept of 5 shaft promotion control of an airframe. 
[Drawing 10] When 5 shaft promotion control of an airframe is shown, a generates a thrust in 
the direction of Y, b makes a Z direction generate a thrust, c generates a thrust in the roll 
direction and d generates a thrust in the direction of a pitch, e is the case where a thrust 
is generated in the direction of a yaw. 
[Description of Notations] 

10 11 Two pairs of thrust control nozzles for advancing-si de-by-side biaxial 

12, 13, 14 Three pairs of thrust control nozzles for posture change rotation 3 shafts 

15 Housing 

16 Control Unit 

17 Gas Way 

18 Source of Gas 

19 and 19' nozzle skirt board 

20 and 20* nozzle plug 

21 and 21' nozzle throat 

22 Shaft 

23 Actuator (Servo Motor) 

24 Position Transducer 

25 Gearing 

26 Sector Gear 

27 Link 

28 Control Circuit 
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CLAIMS 

(57) [Claim(s)] 

[Claim. 1] Two pairs of thrust 
control nozzles for advancing-si de- 
by-side biaxial which make the 
direction of Y which intersects 
perpendicularly with a device, and a 
Z direction generate a thrust 
independently in the center-of- 
gravity position of an airframe, 
respectively are prepared. While 
preparing in parallel two pairs of 
thrust control nozzles for posture 
change rotation biaxial which 
generate a thrust in collaboration 
with a roll and the direction of a 
pitch in the position distant from 
the center of gravity of an airframe 
on both sides of a device In 
advancing side by side and attitude 
control equipment which prepares one 
pair of thrust control nozzles for 
posture change rotation 1 shafts 
which it intersects [ control 
nozzles ] perpendicularly with this 
and generate a thrust independently 
in the. direction of a yaw, and 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 9] 
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